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Z\tIO5w2e · ww2ju^MZ\[]dsueg^a[]Z2 0{jpdeq^MZ¬[xsu^Mw5Ou¢;[KMO*Q_ W
Z]O2^hZ]jpd\Zc[O5Z\[c[KMO#sHuseqnsMnqOMsu^Mv µ egvh[K `MZ]eg^Mo¹sw5[e«pO#NcO2suZ]`Md\O2NPO2^[Z5 Ý¶[PeqZ¦[Ka`MZ
vMePw2`hng[[]jctMnqsuw2OªNPjpd\OU[K{su^¡jp^hO!Z\`MwxKZ\O2^MZ\jpd_tIO5dN4suwxKheq^MO
ZQZE{T|'}~;
 L Áu¼¾Ã@½ÄÇ ÊY½ÄÇ Ù Ë)Ç
m^Mju[]KMO2d_wxK{sungnqO2^hopOªeqZ[KhO2^¡[jPd]O2thd]jYvM`Mw2O[KhO!thns[\jpd]N(KMO5[]O2d]juopO2^MO5eg[¤Xu6J3j4suZ¨§
Z]O2Z\Z6jpd}eq^MZ¬[xsu^hw2O_KMj µ [KMOSsutMtMngeqwHs)[eqju^P;O2KMs>uO2Z µ KhO2^¡s*^hj²vMO_eqZ}tMnqsuw2O5v4jp^
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tMd]jYw2O5Z]Z\eq^Mo´wHsutMsuw2e«[¤X KMO5[]O2d\j§
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­Ã 2®°Ós^Mv¦NcO5vMes[]eq^Mo[KMO5N#.Ý¤^T#egw2d\j  d\eqvjud±eq^MZ¬[xsu^hw2Ou¢[]KMOw2jpNPtM`h[]eq^Moªd\O2Z\jp`Md]w5O2Z
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KMOP^MO5[ µ jpd]ÔØegZ!Z\eqN`Y§
ns[]O2v[KMd\jp`MopKØ[KhO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vMj µ ^D[]jPtMsuwxÔuO[SNPj>pO2NPO2^[xÓ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m^Mju[]KMO2deq^[]O2d]O5Z\[]eq^Mo¦OHs[]`Md]Oju  ;*Ï&Ð ; eq^¡jp`hd_w5jp^[O¾Õ²[eqZ[]K{s[_sungnã[KhOF;¼ËsN









sungnqj µ []KMOZ]suNcO*`M^MNPj²vhe · O5v©w2jYvMO*[]jd]`h^©Ij[K©jp^#[jpt©j}s4d]O2sun.thns[\jpd]N
su^Mveg^
sZ]egN`Mnqs[egjp^¦NcjYvMOu¢ÛÏÐÑ.ÒU^MO2O5vMZ[j*²egd\[]`{sunqeg2O[KMOjpt;O2ds)[eq^hoZ\XYZ¬[O2Nsu^Mv
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µ KMeqwxKDeqZNPOHsu^heq^MopngO2Z\Z µ eg[]KMeq^
[KhO!Z\eqN`hns[]eqjp^¸
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ÔY^hj µ ngO2vMouODO2suwxK j[]KMO2Z\O#egNctMngO2NPO2^[xs)[eqju^MZsud\ODsuNcju^MopZ\[&[]KMO¡IO5Z\[PZ]junq`h[]eqjp^MZ&eg^
[KMO5eqdwHs)[O2oujpd]egO2Z2
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ju±[]KMO
w2jYvMO&[K{s[![KhOc`MZ\O2d!K{suZ[j µ d]e«[O&[jDOÕ²wxK{su^hopOc[]KMeqZNPO2Z]Z]suopO4JKMegZ*w5jpNctMsud]egZ]jp^¸¢
tMd]O5Z]O2^[]O2vØeq^©J.suMngO p¢ã`MZ]O5ZU[ µ j
w5nsuZ\Z]eqw*w2jYvMOw5jpNcthnqOÕ²e«[¤X¡NcO[d]egw2Z_JKhOPT#w  su;O
 X²w5nqjpNcs[]eqw  jpNPtMnqO¾Õhe«[¤X&Z]Khj µ ^
ju^c[KhO · d\Z\[ngeq^MOegZ£[]KMOUsNcjp`h^a[Úju¸`h^Mw5[]eqjp^MZ}tMng`MZ
[KMO
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JKhO ,UNP^Me ,ªr ,w2junq`MNP^ tMd\O2Z]O5^[Z¦[ µ jØZ]O5d]egO2Z¦ju_^a`MN;O2d]Z¦;O2w2su`MZ]O  ,ªr 6m
tMd]OpO2^[]Z¦[]KMOvMOpO5nqjpt;O2dd\jpN `MZ]eg^Mo[KhO
sud]d]sHX²Z*d]jpN[KMO4Z\[xs^Mv{sud\v³nqeqhdsud¬X¥su^Mv
jpd]w5O2ZÚ[]KMO2N [j`MZ]OUe«[Z}j µ ^
d]O2thd]O2Z\O2^[xs)[eqju^
juv{s[sw2junqnqO5w5[]eqjp^¸.JKa`MZ2¢h[]KMOSNPjYvMe · §
wHs[]eqjp^ µ KMO2^vheqZ\[]d]egM`h[eg^Mocsu^O¾ÕhegZ\[]eq^MocZ]O2fa`MO5^[esnw2jYvMO*eqZ_Ncjpd\O*w5jp^MZ\O2fa`MO2^[ µ e«[K
 ,r 6m[]K{su^ µ e«[KÎj[KMO5dZ]jpng`h[egjp^MZ5BJ.j¹d]O2w2sut [KMegZ2¢[]KMO · d\Z\[
^a`MN;O2d4eqZc[]KMO
w2jYvMO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sunqZ\jsuw2w5jp`M^[Z&jpd*[KMO
Ncsu^Mv{s)[jpd¬XÖw5jp^pO5d]Z]egjp^MZ&d]juN su^hv×[]j©[KMO  ,ªr 6mv{s)[xs
w2jpngnqO2w[egjp^4[¤XYtIO5Z2
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JsMnqO    jpNPtMngOÕ²eg[¤Xsu^Mv¡Z]eg2Oju3[KMOvMeãO5d]O2^[_eqNPtMngO2NPO2^[xs[]eqjp^hZ2
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eqwHsnqngXopO2^hO2ds)[O2vÖd]jpN su^ÖÝ UÞ · nqOPw2jp^[sueq^Meg^Mo¡[KMOcv{s[xsD[¤X²t;O4vhO2Z]w5d]egth[egjp^¸¡JKMO
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NcO2suZ]`Md\O2v µ KMO2^4[]KMO_v{s[xseqZ}OÕ²wxK{s^MopO2v4IO[ µ O5O2^
tMd\j²w5O2Z]Z\O2Zthnsuw5O2vPjp^[j*[]KMO_ZsuNPO
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~ªthd]O2Z\O2^[Z£[KhO[]eqNPeq^MouZNPOHsuZ\`Md]O5vPju^csÞmUQ!J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opd]sutMKMegw µ suZjph[xseq^MO5v
aXOÕ²wxK{su^Moueq^Mo
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wHs[]eqjp^¡nqegMdsd]eqO5Z2£J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0eqop`hd]O ±9egvMOªmSd\OHsPQO5[ µ jpd\Ô¥ÍmSQUÓtIO5d\jpd\N4s^Mw2O
su^Mv¦Meqo)§¤O2^hvMesu^jp^MO2Z5ÖO µ O5d]OsunqZ\jª`M^{suMngO6[jO¾ÕhwxKMsu^MopOv{s[sªjp^[KMOmSQÎ`MZ]eg^Mo
TiÝ  V*
JKhOªNcjpZ¬[O¾Õht;O2w[O5v#d\O2Z]`hng[egZÚ[KMs[[KhO  TÞ¥{suZ\O2v¡Z]jpng`h[egjp^4Z\` IO2d]Zd\jpN {suv
tIO5d\jpd\N4su^hw2OuJKhO!Z¬XYZ\[O5N4s)[eqwªw5jp^pO5d]Z]egjp^¡d]jpN su^Mv¡[j¦s[O¾Õ²[]`{sund\O2tMd\O2Z]O5^[xs[]eqjp^
ju*[]KMOv{s[s³eq^MvM`hw2O2ZDsu^9O¾Õ²[]ds×w2jpNPtM`h[s[egjp^ nqjpsuv jp^ [KMOØNcsuwxKMeg^MO2Z µ KMegnqO[]KMO
pO2d\IjuZ]eg[¤X¥ju6[KMegZ*d\O2tMd\O2Z]O5^[xs[]eqjp^ ngjsuvMZ[KhO4^MO[ µ jpd\ÔÛJKMOctIO5d\jpd\N4su^hw2OPeqZ[Ka`MZ
µ jpd\Z]O!X¡s[nqO2suZ\[ju^MOjpd]vMO5djuNcsuop^heg[`hvMOu
m^Mju[]KMO2dPopO2^hO2dsn[]d]O5^Mv egZ¦[]K{s[ µ KMO5^9TiÝ  VegZP`hZsuMngOu¢Úeg[¦eqZPsu;jp`h[¦[ µ egw2O
suZ!EsZ\[*suZ[KMOcju[KMO5dZ]jpng`h[egjp^MZ2R^hjpd¬[`M^Ms[O5ngXp¢e«[*egZ*ju^MngX`hZsuMngOceg^ÖKMsungÚju6[]KMO
Z]O5[\[eg^MopZ2¢ÛsZvMeqZ\w2`MZ\Z]O2vtMd]O²egjp`MZ\ngXp
,U^MO#wHsu^9snqZ]jÖd]O5N4sud\Ô³[K{s[P[KhO©d]O5Z]`Mn«[Zsd]O^hju[Z¬X²NPNPO5[d\eqw eg[ceqZ¦[ µ eqw2O©suZ
nqjp^Mo
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[j J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²  Ó Ú[]KMO
d]O2w5O2e«pO2dceqZ&[KhOjp^MODvMjpeg^MoØ[KMO#w2jp^pO5d]Z\eqjp^¸¢s^Mv Ò Ñ.Ð9KMjpZ¬[Zsd]ODN`MwxK Z\nqj µ O2d
[K{su^ Öju^MO2Z5SJKMOZ]suNPOO&IO2w[Uw2su^©;OjpMZ\O2d¬pO2v µ e«[K ,UNP^Me ,ªr  s^Mvi 6Ý ,
0eq^{snqngXu¢_[]KMO¥vMeIO2d\O2^Mw5O2Z;O5[ µ O2O5^ Z]jpng`h[egjp^MZ
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ju[KMO5dK{su^Mv¸¢TiÝ  V vMj²O5Z*^hju[*sunqngj µ []j#O¾ÕhwxKMsu^MopOcv{s[xs¡j>pO5d![]KMO&mUQ ^MO2e«[KMO5d
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J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NcO5d]opO5veq^©[KhO  ;*Ï&Ð ; tMd\j)k\O2w[H¢ µ KMegwxKØeqZSd\O2O2n«X©sHsuegnsuMngO!d\jpNe«[Z µ O2Øt{sopO
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